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5-KT3 receptor antagonists for treatment of cough 
and bronchoconstriction. 

5 

This invention relates to a method of treatment of 
cough and/or bronchoconstriction in mammals, including 
humans, and to the use of compounds in the preparation 
of a medicament for the treatment of cough and /or 
10 bronchoconstriction . 

- GB 2125398A, EP-A-200444, EP-A-247266, EP-A-235878, 
EP-A-67770, EP-A^158265, EP-A-i5a532 and EP-A-254584 
disclose classes of compounds which are 5-HT3 receptor 
15 antagonists, useful in the treatment of inter alia 
migraine, cluster headache and trigeminal neuralgia. 
GB 2i53821A describes a further class of 5HT3 receptor 
antagonists . 

20 It has now been discovered that 5HT3 receptor 

antagonists , such as certain of the above classes of 
compounds, are of potential use in the treatment of 
cough and/or bronchoconstriction, such as that arising 
as a result of asthma. 

25 

Cough is useful when it effectively expels secretions 
i.e. when it is a productive cough. Dry or 
unproductive cough has no useful effect. Unproductive 
cough may arise from effects such as cancer (primary or 

30 secondary) affecting sensory nerves in the larynx or 
larger bronchi, from asthma - especially childhood 
asthma - and in the early or later stages of coryza. 
Unproductive cough may also occur due to infiltration 
of the cough centre in the brain by tumour. Cough may 

35 also occur without known cause. 



Treatment of cough by drugs is unsatisfactory. 
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Peripheral stimulation of sensory nerves in the larvr.x 
(Which can cause cough) can be blocked by local 
anaesthetics such as lignocaine, but the only effective 
5 form of therapy for dry and painful cough used 
clinically is provided by the opiates (morphine, 
codiene, and methadone etc.)- 

Accordingly, the present ir.vention provides a method of 
10 treatment of cough and/or bronchoconstriction in 

mammals, including humans, which method comprises the 
administration- to the mammal in need of such treatment, 
an effective amount of a 5-KT3 receptor antagonist, 
such as a .compound of formula (i). or (II) or a 
15 pharmaceutically acceptable salt thereof: 

X-CO-Y-Z 

wherein 

20 X is a group of formula (a), (b) , (c), (d) or (e): 
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10 



15 



20 

wherein 




(c) 



(e) 



Ra to Rd are selected from hydrogen, halogen or 
hydroxy; 

^ Rl is hydrogen and R2 is hydrogen or Ci_4 alkyl; or 
25 Rl and R2 together are a bond; 

R3 to R7 are independently hydrogen or Ci.g alkyl; and 

R4 together with R2 may be C2-7 polymethylene when Ri 
is hydrogen; 

either Rq is Ci_6 alkoxy; 
30 Rg is hydrogen; 

RlO is amino or Ci_7 alkanoyl amino; and 

Rll is halo or Ci.g alkylthio; or 

Rq is hydrogen; 

R9 is halo, Ci_6 alkoxy or Ci.g alkyl; 
35 Rio is hydrogen or Ci_6 alkoxy; and 

Rll is halo, Ci_5 alkoxy or Ci_6 alkyl; 
L is CH or N; 
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y is NH or O, with the proviso that Y is KK when X is 

(e) and Sg is Ci_5 alkoxy; 
Z is a group of formula (f), (g) or (h): 





20 




13 



wherein 

n is 2 or 3; 

p and q are independently l to 3; and 
25 or Ri3 is methyl or ethyl; 

and with the proviso that, when Ar is of - formula (b) 
and Y is -NH-, Z is a group of formula (d) or (e); 



30 




(XI) 



35 wherein 

Rl2 is hydrogen, Ci_io a.Hcyl. 03.7 cycloalkyl, C3.S 
alkenyl, phenyl or phenyl-Ci_3 alkyl; and 
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one Of the groups represented by R-,^, r,^ ^ 
hydrogen, Ci_6 alkyl, C3-7 cycloalkyl, d" s 
alkenyl or phenyl-Ci.3 alkyl and each of the 
5 other groups, which may be the same or 

different, is hydrogen or C2_6 alkyl. 

Xn formula ( I ) : 

10 Examples of moieties in alkyl or alkyl containing 
groups in Ri to include methyl, ethyl, n- and 

- iS2-propyl, n- , iso- , sec- and tert-butyl, preferably 
methyl . ^ 

15 suitable examples of R2 and R4 when :|oined include C2, 
C3. C4, C5 or Cg polymethylene, preferably c,, c/ 
or C5 polymethylene. 

2n 7^ preferably selected from hydrogen, fluoro, 

20 chloro and hydroxy, most preferably hydrogen. R^ may 
be 5-, 6- or 7-chloro or fluoro. 

When X is Of sub-formula (a,, r, and R3 are preferably 
both hydrogen and one or both of R2 and R4 (most 
25 preferably both) are alkyl groups, such as methyl, or 
are 3oxned to form C2-7 polymethylene; or when one of 

R2 and R4 is hydrogen, the. other is preferably ethyl or 

n- or iso - propyl, 

30 When X is of sub-formula (b), is preferably 
hydrogen or a methyl or ethyl group. 

When X is of sub-formula (c), one of co-Y-z and R, is 
attached at the 1-position and the other is attached at 
35 the 3-position as depicted in sub-formula (c), and Rg 
as preferably methyl or ethyl. 



wo 89/04660 



FCT/GB88/0099 



- 6 - 

When X IS of sub-formula (d), Ry is preferably methyl. 

When X is of sub-formula (e), and Rq is Ci_6 alkoxy, Rq 
5 is preferably methoxy, R^o is preferably amino and Rn 
is preferably chloro or bromo, most preferably chloro. 

When X is of sub-formula (e), and Kg is hydrogen, Rg 
and- Rii are preferably chloro or methyl and Riq is 
10 preferably hydrogen. 

X is preferably a group of formula (b) and L is 
preferably N. 

15 Y is preferably NH. 

When Z is a group of sub-formula (f), n is 2 or 3, • 
preferably 3 when X is of sub-formula (b) wherein L is 
N. 



20 



When Z is a group of sub- formula (g) or (h), p and g 
are preferably 1 or 2. 

In formula ( II ) : 

25 

It will be understood that when R12 represents a C3_6 
alkenyl group, the double bond may not be adjacent to 
the nitrogen atom. 

30 The alkyl groups represented by R12, R13, R14 and R^^' 
may be for example, methyl, ethyl, propyl, prop-2-yl, 
butyl, but-2-yl, methylprop-2-yl, pent-3-yl or hexyl. 

An alkenyl group may be, for example, a propenyl group. 

35 

A phenyl-Ci_3 alkyl group may be for example, a benzyl, 
phenethyl or 3 -phenylpropy 1 group. A cycloalkyl group 
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may be, for example, a cyclopentyl, cyclohexyl or 
cycloheptyl group. 

5 The pharmaceutically acceptable salts of the compounds 
of the formulae (I) and (ii) include acid addition 
salts with conventional acids such as hydrochloric 
hydrobromic, boric, phosphoric, sulphuric acids ard 
pharmaceutically acceptable organic acids such as 

10 acetic, tartaric, lactic, maleic, citric, succinic, 

benzoic, ascorbic, methanesulphonic, a-keto glutaric 
. a-glycerophosphoric, and glucose-l-phosphoric acids.' 

The pharmaceutically acceptable salts of the comoounds 
.5 of the formulae (i) and (ii) are usually acid addition ^ 
salts with acids such as hydrochloric, hydrobromic 
phosphoric, sulphuric, citric, tartaric, lactic and 
acetic acid. 

20 Preferably the acid addition salt is the hydrochloride 
salt. 

Pharmaceutically acceptable salts also include 
quaternary derivatives, examples of which include the 
25 compounds quaternised by compounds such as R^-t wherein 
- Rx is Ci_6 alkyl, phenyl-Ci.g alkyl or 05.7 cycloalkyl, 
and T is a radical corresponding to an anion of an 
acid. Suitable examples of include methyl, ethyl 
and n- and iso-propyl; and benzyl and phenethyl. 
30 suitable examples of T include halide such as chloride, 
bromide and iodide. 

Pharmaceutically acceptable salts also include internal 
salts such as pharmaceutically acceptable N-oxides. 

35 

The compounds of the formulae (I) and (II), and their 
pharmaceutically acceptable salts may also form 
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pharmaceutically acceptable solvates, such as hydrates 
which are included whereever a compound of formula (1) 
or (II), or a salt thereof is herein referred to 

5 

It will of course be realised that some of the 
compounds of the formulae (i) and (li) have chiral or 
prochiral centres, and thus are capable of existing in 
a number of stereoisomeric forms, including 
10 enantiomers. The invention extends to each of these 
stereoisomeric forms (including enantiomers), and to 
mixtures thereof (including racemates). The different 
stereoisomeric forms may be separated one from the 
other by the usual methods. 

15 

Compounds of the formulae (i) and (II) and their salts 
may be prepared in accordance with the methods 
described in the aforementioned Patent Publications. 
Examples of interest include the compounds within 
20 formulae (I) and (II) which are specific examples in 
the aforementioned patent publications. Particular 
examples include the following compounds: 



25 



i) The compound of Example 5 of EP-A-24726S. 

ii) The compound of Example 6 of EP-A-200444 (BRL 
43694A) - 

iii) The compound of Example A-2 of G3 2125398A (ICS 
30 205-930) . . 

iv) The compound of Example l of EP-A-67770 (MDL 
72222). 

35 V) The compound of Example la of GB 2153821A (GR 

38032F). 
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The administration of tha'slm, receptor antagonist may 
be by way of oral or parenteral administration; or by ' 
inhalation. 

5 

An amount effective to treat the disorders herein- 
before described depends on the relative efficacies of 
the compounds of the invention, the nature and severity 
of the disorder being treated and the weight of the 
10 mammal. However, a unit dose for a 70kg adult will 
normally contain 0.1 to lOOmg for example o . 2 to SOmg, 
- of the compound of formula (I) or (li) or a 
pharmaceutically acceptable salt thereof. Unit doses 
may be administered once or more than once a day, for 
15 example, 2, 3 or 4 times a day, more usually i to 3 
times a day, that is in the range of approximately 
0.0002 to 5 mg/kg/day, more usually 0.0004 to 2.5 
mg/kg/day. m the case of the preferred compounds of 
the invention, the dose range is O.OO02 to 0 . 3 
20 mg/kg/day. 

No adverse toxicological effects are indicated at the 
aforementioned dosage ranges. 

25 It is preferred that the 5-HT3 receptor antagonist is 
administered in the form of a unit dose pharmaceutical 
composition in which is. combined with a 
pharmaceutically acceptable carrier. 

30 Such compositions are prepared by admixture and are 

suitably adapted for oral or parenteral administration, 
and as such may be in the form of tablets, capsules, 
oral liquid preparations, powders, granules, lozenges, 
reconstitutable powders, injectable and infusable 

35 solutions or suspensions or suppositories. Orally 
administrable compositions are preferred, since they 
are more convenient for general use. 
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Tablets and capsules for oral adrr.inistration are 
usually presented in a unit dose, and contain 
conventional excipients such as binding agents, 
fillers, diluents, tabletting agents, lubricants, 
disintegrants, colourants, flavourings, and wetting 
agents. The tablets may be coated according to well 
known methods in the art, for example with an enteric 
coating. 



10 



Suitable fillers for use include cellulose, mannitol, 
lactose and other similar agents. Suitable 
disintegrants include starch, polyvinylpolypyrrplidone 
and starch derivatives such as sodium starch 
IS glycollate. Suitable lubricants include, for example, 
magnesium stearate. 

Suitable pharmaceutically acceptable wetting agents 
include sodium lauryl sulphate. Oral liquid 

20 preparations may be in the form of, for example, 
aqueous or oily suspensions, solutions, emulsions, 
syrups, or elixirs, or may be presented as a dry 
product for reconstitution with water or other suitable 
vehicle before use. Such liquid preparations may 

25 contain conventional additives such as suspending 

•agents, for example sorbitol, syrup, mfethyl cellulose, 
gelatin, hydroxyethylcellulose, carboxymethylcellulose, 
aluminium stearate gel or hydrogenated edible fats, 
emulsifying agents, for example lecithin, sorbitan 

30 monooleate, or acacia; non-aqueous vehicles (which may 
include edible oils), for example, almond oil, 
fractionated coconut oil, oily esters such as esters of 
glycerine, propylene glycol, or ethyl alcohol; 
preservatives, for example methyl or propyl 

35 p-hydroxybenzoate or sorbic acid, and if desired 
conventional flavouring or colouring agents. 
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Oral liquid preparations are usually in the form of 
aqueous or oily suspensions, solutions, emulsions, 
syrups, or elixirs or are presented as a dry product 

5 for reconstitution with water or other suitable vehicle 
before use. Such liquid preparations may contain 
conventional additives such as suspending agents, 
emulsifying agents, non-aqueous vehicles (which may 
include edible oils), preservatives, and flavouring or 

10 colouring agents. 

. The oral compositions may be prepared by conventional 
methods of blending, filling or tabletting. Repeated 
blending operations may be used to distribute the 
15 active agent throughout those compositions employing ' 
large quantities of fillers. Such operations are, of 
course, conventional in the art. 

For parenteral administration, fluid unit dose forms 
20 are prepared containing a compound of the present 
invention and a sterile vehicle. The compound, 
depending on the vehicle and the concentration, can be 
either suspended or dissolved. Parenteral solutions 
are normally prepared by dissolving the compound in a 
25 vehicle and filter sterilising before filling into a 
suitable vial or ampoule and sealing. Advantageously, 
adjuvants such as a local anaesthetic, preservatives 
and buffering agents are also dissolved in the 
vehicle. To enhance the stability, the composition can 
30 be frozen after filling into the vial and the water 
removed under vacuum. 

Parenteral suspensions are prepared in substantially 
the same manner except that the compound is suspended 
35 in the vehicle instead of being dissolved and 
sterilised by exposure of ethylene oxide before 
suspending in the sterile vehicle. Advantageously, a 
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surfactant or wetting agent is included in the 
composition to facilitate uniform distribution of the 
compound . 

5 

Compositions of this invention may also suitably be 
presented for administration to the respiratory tract 
as a snuff or an aerosol or solution for e nebulizer, 
or as a microfine powder for insufflation, alone or in 

10 combination with an inert carrier such as lactose. in 
such a case the particles of active co-.pound suitably 
have diameters of less than SO microns, preferably less 
than 10 microns. Where appropriate, small amounts of 
other anti- asthmatics and bronchodilators , for example 

15 sympathomimetic amines- such as isoprenaline, 

isoetharine, salbutamol, phenylephrine and ephedrine; 
xanthine derivatives such as theophylline and 
aminophylline and corticosteroids such as prednisolone 
and adrenal stimulants such as ACTH may be included. 

20 

The compositions may contain from Q.i% to 99% by 
weight, preferably from 10-60% by weight, of the active 
material, depending on the method of administration. 

25 The present invention also provides the use of a 

5-HT3 receptor antagonist, such as compound of formula 
(I) or (11) or a pharmaceutically acceptable salt 
thereof in the preparation of a medicament for use in 
the treatment of cough and/or bronchoconstriction in 

30 marrjTials, including humans. Such treatment may be 
carried out in the manner as hereinbefore described. 

The present invention further provides a pharmaceutical 
composition for use in the treatment of cough and/or 
35 bronchoconstriction which comprises an effective amount 
of a 5-HT3 receptor antagonist, such as compound of 
formula (X) or (II), or a pharmaceutically acceptable 
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salt thereof, and a pharmac<=*.utically acceptable 
carrier. Such compositions may be prepared in the 
manner as hereinbefore described. 

5 

The following clinical tests illustrate the inviention. 

Compound E6 is the Compound of Example 6 of 
EP-A-200444 , N- ( endo-9 -methyl-9-azabicyclo- 
10 [3.3.1 ]non-3-yl) -l-methyl-indazole-3-carboxamide 
monohydrochloride , 

Clinical Tests 

15 1. Experimental cough in man can be .induced by 

inhalation of capsaicin (the active ingredient of 
pepper) and coughing occurs in a dose related manner. 
Administration of compound E6 intravenously at doses up 
to 60 pg/kg is found to block capsaicin induced cough. 

20 

2. Bronchoconstriction in man can be induced by 

inhalation of capsaicin (the active ingredient of 
pepper) or by inhalation of sulphur dioxide. 
Administration of compound E6 intravenously at doses of 
25 up to 60 yg/kg is found to block capsaicin or sulphur 
"dioxide induced bronchoconstriction. 
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Claims 



1. A method of treatment of cough and/or 

5 bronchoconstriction in mammals, including humans, which 
method comprises the administration to the mammal in 
need of such treatment, an effective amount of a 5-KT3 
receptor antagonist. 

10 2. A method according to claim 1 wherein the 5-HT3 

receptor antagonist is a compound of formula (i) or 
(II) or a pharmaceutically acceptable salt thereof : 



X-CO-Y-z 

15 

wherein 



(I) 



X is a group of formula (a), (b), (c), (c) or (e) : 



20 



25 




(a) 



30 




(b; 
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10 




15 wherein 

Ra to are selected from hydrogen, halogen or 
hydroxy; 

Rl is hydrogen and R2 is hydrogen or Ci_4 alkyl; or 
Rl and R2 together are a bond; 
20 R3 to R7 are independently hydrogen or C^.g alkyl; and 
R4 together with R2 may be C2-7 polymethylene when R. 

is hydrogen; 
either Rq is Ci.g alkoxy; 
Rg is hydrogen; 
25 Rio is amino or Ci_7 alkanoylamino; and 
Rll is halo or Ci.g alkylthio; or' 
Rg is hydrogen; 

Rg is halo, Ci.g alkoxy or Ci.g alkyl; 
RlO is hydrogen or Ci_6 alkoxy; and 
30 Rll is halo, Ci_6 alkoxy or Ci_6 alkyl; 
L is CH or N; 

y is NH or. O, with the proviso that Y is NH when X is 

(e) and Rg is Ci_g alkoxy; 
Z is a group of formula (f), (g) or (h): 



35 
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(f) 



10 



:g) 



15 



N-R 



13 




h) 



wherein 
n is 2 or 3, 
20 p and q are independently 1 to 3; and 
Rl2 or Ri3 is methyl or ethyl; 

and with the proviso that, when Ar is of formula (b) 
and Y is -NH-, Z is a group of formula (d) or (e); 



25 




(II) 



30 

wherein 

Rl2 is hydrogen, Ci_io alkyl, 03.7 cycloalkyl, C2-e 

alJcenyl, phenyl or phenyl-Ci_3 alkyl; and 
one of the groups represented by R13, R^d and R15 is 
35 hydrogen, Ci_6 alkyl, 03.7 cycloalkyl, C2-6 

alkenyl or phenyl-Ci_3 alkyl and each of the 
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other groups, which may be the same or 
different, is hydrogen or C^.g alkyl . 

3. A method acccording to claim 2 wherein the 

compound of formula (i) is the compound of Example 5 of 
EP-A-247266. 



4. A method according to claim 2 wherein the 
10 compound of formula (l) is BRL 4 3694A. 

5. A method according to claim 2 wherein the 
compound of formula (I) is ICS 205-9 30. 

15 6.. A method according to claim 2 wherein the 

compound of formula (l) is MDL 72222. 

7 . A method according to claim 2 wherein the 

compound of formula (II) is GR 38032F. 



20 



25 



30 



8. - Use of a 5-HT3 receptor antagonist as defined in 
any one of claims l to 7 in the preparation of a 
medicament for use in the treatment of cough and/or 
bronchoconstriction in mammals, including humans. 

9. A pharmaceutical composition for use in the 
treatment of cough and /or bronchoconstriction, which 
comprises an effective amount of a S-HT3 receptor 
antagonist, and a pharmaceutically acceptable carrier. 



35 
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see the abstract 
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V.[Aj OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE ' 


This fntarnationit atarch report has not be«n ostabliihed In resoact of certain elalmi undar ArUcft 17(53 (t) for th« followino raaaont : 
1.r3 Cla?m nufnb«r..l~7.. btcauss ihey relata to aubfect mattar not raquirad to b« aaarchad fcy this Authority, namafy: 

See PCT-rule 3 9.1 (iv) : methods for treatment of the human 

or animal body by surgery or theraoy 
as well as diagnostic methods. 
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Claim numbera bacu.e lhay ralafc to parta of tha Intarnallonal application that do net comply with iha praaerlbad faquire- 

manta to aueh an axtant thai no meaningful Intamatienal aaareh can b« earrfad out, apacMcaJly: 



3D CUKnnon*^^ ^ fa»ta» tftay anidapjndan i cUims anfl OTiiot dr«ft<d In aceof^^ cf 

PCT RiM 6.4(a), 

VlQ OS8ERVATI0NS WHERE UNITY OF INVENT ION IS LACKING » 

Thia International Searchlna Authority found multtpie Invantlona (n thla International applfcaUon as followt ; 



ttLVcJImroMnrTm!^',?** «ddlUon.l «a.,eh fa«. ».ra tJmaly paid by tha aopllcant. thl. IntamatJonal aaareh f port co.era only 
theaa cUima of tha IntanwUonal application forwhleh faaa wara paid. spMmealiy eUlma; 

Iha Invention flfit mantlonad in tha eUima; II is coTared by claim numban: 

tnl^!iwminT^^^^^ •'"'''^"^ •» .dditionat faa. Iha Intematlonal Saarchln« Authority did net 

Ramart on Protaat 
□ The additional —mnh faea wara accompanied by appUcant'a pretaaL 
Q No protait accompanied tha payment of addMonal aaareh faaa. 
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